A novel actinomycete strain, designated T , was isolated from forest soil in Ongjin county, South Korea and characterized using polyphasic taxonomy. The cells are aerobic, Gram-stain-positive, non-flagellated and short rods. The strain grew in a temperature range of 4-33 C (optimum, 28-30 C) and pH range of 5.0-10.0 (optimum, 7.0) and in the presence of 0-5 % (w/v) NaCl (optimum, 0 %). Comparison of 16S rRNA gene sequences showed that strain T is a member of the genus Arthrobacter exhibiting high sequence similarity with A. During a study of bacterial isolates from forest soil, we isolated a bacterial strain designated as KIS14-16 T . Soil sample was collected from the forest soil in Ongjin county, South Korea (37 57¢ 43 † N 124 41¢ 5 † E). The soil sample was thoroughly suspended in 0.85 % NaCl (w/v) and the suspension was spread on R2A agar (Difco) plates after serial dilution. Single colonies were purified by transferring the colonies onto new R2A agar plates. A purified colony was preserved in 20 % (v/v) glycerol at À70 C.
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The genus Arthrobacter was proposed by Conn and Dimmick in 1947 [1] . Since then, many Arthrobacter species have been isolated from diverse environments such as various soils including Antarctic soil, sea water, fresh water, air, human specimens, cheese, sewage, water sediment, filtration substrate, mural painting, purple sea urchin, veterinary clinical material, Antarctic pond, common seal, moth, alpine ice cave and Greenland halibut. Recently, some members of the genus Arthrobacter were reclassified into five new genera, Glutamicibacter, Paeniglutamicibacter, Pseudoglutamicibacter, Paenarthrobacter and Pseudarthrobacter, mainly based on intrageneric phylogeny and chemotaxonomic characteristics including quinone systems, peptidoglycan compositions and polar lipid profiles [2] . The cells of Arthrobacter species are rod-coccus cycle or exclusively coccoid [2] . The quinone systems are composed of MK-9(H 2 ) predominantly with nearly equal amounts of MK-9(H 2 ) and MK-8(H 2 ), or MK-8(H 2 ), and the major polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and dimannosylglyceride [2] . The most common peptidoglycan type in Arthrobacter species is A3a, but A4a was reported for A. woluwensis, A. rhombi and A. halodurans [2, 3] .
During a study of bacterial isolates from forest soil, we isolated a bacterial strain designated as KIS14-16 T . Soil sample was collected from the forest soil in Ongjin county, South Korea (37 57¢ 43 † N 124 41¢ 5 † E). The soil sample was thoroughly suspended in 0.85 % NaCl (w/v) and the suspension was spread on R2A agar (Difco) plates after serial dilution. Single colonies were purified by transferring the colonies onto new R2A agar plates. A purified colony was preserved in 20 % (v/v) glycerol at À70 C.
PCR amplification of the 16S rRNA gene sequence was conducted using the universal primers 9F and 1512R [4] . PCR amplicons were sequenced with the primers 27F and 1492R [4] by GenoTech, generating a 1473-base pair sequence. Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were performed using EzBioCloud (http://www.ezbiocloud.net/identify) [5] . Alignment of selected sequence data was performed using SILVA Incremental Aligner [6] . Trees were reconstructed in MEGA version 6 [7] using the neighbourjoining [8] , maximum-likelihood [9] and maximum-parsimony algorithms [10] with 1000 bootstrap iterations [11] . T and A. alpinus S6-3 T , which was also reproduced in the maximum-parsimony and maximum-likelihood trees (Figs 1, S1 and S2, available with the online Supplementary Material).
Cell morphology and the presence of flagella were observed by transmission electron microscopy (model 912AB; LEO) using cells grown in R2A agar for 24 h at 28 C. The optimum temperature for growth was evaluated at 4, 10, 15, 20, 28, 30, 33, 35, 37 and 40 C on R2A agar. Growth over pH 4.0-11.0 (at intervals of 1.0 pH unit) was evaluated in R2A broth. Salt tolerance was tested in R2A broth containing 0, 1, 3, 5, 7 and 10 % (w/v) NaCl. Gram staining was tested using the Difco Gram staining kit according to the manufacturer's instructions. Catalase activity was determined through bubble production in 3 % (v/v) hydrogen peroxide solution and oxidase activity was detected as a colour change in 1 % (w/v) tetramethyl-p-phenylenediamine (bio-M erieux) [12] . Hydrolysis was tested on R2A agar medium supplemented with casein (1 %, w/v), chitin (1 %, w/v), CMcellulose (1 %, w/v), starch (1 %, w/v), Tween 80 (1 %, w/v) and tyrosine (0.1 %, w/v). Results were evaluated after 7 days incubation at 20 C. For the hydrolysis of carboxymethyl-cellulose, the agar plates were stained with 0.2 % aqueous Congo red dye solution and washed with 1 M NaCl solution in order to observe the clear zone. Starch hydrolysis was detected by flooding the agar plate with 95 % (v/v) ethanol. All hydrolysis tests were evaluated by clear or halo
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Rhodococcus ruber DSM 43338 T (X80625) Cells of strain KIS14-16 T were aerobic, Gram-stain-positive, non-flagellated and short rod-shaped (Fig. S3 ). Colonies were light yellow, convex, round, catalase-positive and oxidase-negative. Strain T grew at temperatures of 4-33 C (optimum, 28-30 C), pH range of 5.0-10.0 (optimum, 7.0) and in the presence 0-5 % (w/v) NaCl (optimum, 0 %). Strain KIS14-16 T was differentiated from closely related species based on its growth conditions and physiological properties such as temperature and NaCl range for growth, substrate hydrolyses, assimilation of carbon sources and enzymatic activities. Detailed phenotypic features were included in the species description and Table 1 .
Menaquinones and polar lipids were analysed as described by Minnikin et al. [13] . The menaquinones and polar lipids were extracted and analysed using cells grown on R2A agar at 28 C. The polar lipids were separated by twodimensional thin layer chromatography and then identified by spraying ethanolic molybdatophosphoric acid (for total lipids), molybdenum blue (for phospholipids), ninhydrin (for aminolipids), a-naphthol/sulfuric acid reagent (for glycolipids) and Dragendorff reagent (for choline-containing lipids). For fatty acid analysis, cells were grown on R2A agar at 20 C for 2 days to the exponential stage of growth. Cellular fatty acids were extracted, methylated and separated by gas chromatography (model 6890; Hewlett Packard) according to the protocol of the Sherlock Microbial Identification System (MIDI) [14] . Fatty acid methyl esters were identified and quantified using the TSBA 6 database of the MIDI. Biomass for peptidoglycan analysis was obtained by cultivating strain T in NBRC medium 802 (1.0 % polypeptone, 0.2 % yeast extract, 0.1 % MgSO 4 Á7H 2 O; pH 7.0) at 28 C for 3 days. Amino acids and isomers in cell-wall hydrolysates were analyzed as described by Hamada et al. [15] .
Strain KIS14-16
T contained MK-9(H 2 ) as the predominant menaquinone (87 %) and minor amounts of MK-10(H 2 ) (8 %) and MK-8(H 2 ) (5 %), which is similar to Arthrobacter cryoconiti Cr6-08
T [16] . Polar lipids of strain KIS14-16 T consisted of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, dimannosylglyceride and two unidentified glycolipids (Fig. S4) . The major polar lipids in strain KIS14-16 T were consistent with those of the genus Arthrobacter [2] . The fatty acids in strain T were anteiso-C 15 : 0 , anteiso-C 17 : 0 , iso-C 16 : 0 , iso-C 15 : 0 , C 16 : 0 , iso-C 14 : 0 , iso-C 17 : 0 and C 14 : 0 2-OH ( Table 2 ). The fatty acid profile of strain T and four closely related species were very similar in that the anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 15 : 0 comprised a large sum of the total fatty acid content. The hydrolysate (4 M HCl, 16 h at 100 C) of peptidoglycan of strain T contained alanine (Ala), glutamic acid (Glu), glycine (Gly), threonine (Thr) and lysine (Lys) in the molar ratio of 6.0 : 1.0 : 1.4 : 0.9 : 0.6. Enantiomeric analysis of the amino acids revealed the presence of D-Ala, L-Ala, DGlu, Gly, L-Thr and L-Lys. These data suggest that the cellwall peptidoglycan of strain T was the A3a type, with an interpeptide bridge comprising L-Lys, L-Thr, Gly and L-Ala 4 . However, the sequence of amino acids in the interpeptide bridge is unclear.
DNA-DNA hybridization between KIS14-16
T and closely related species was evaluated as described by Seldin and Dubnau [17] . Probes were labelled with the nonradioactive DIG High Prime DNA Labelling and Detection Starter kit II (Roche Molecular Biochemicals). Hybridized DNA was visualized using the DIG luminescent detection kit (Roche Molecular Biochemicals). DNA-DNA relatedness was quantified with a densitometer (Bio-Rad). The DNA G+C content was determined by a fluorometric method [18] using SYBR Green 1 and a real-time PCR thermocycler (Bio-Rad). DNA-DNA hydridization values of strain T against A. livingstonensis LI2 T , A. cryoconiti Cr6-08 T , A. psychrochitiniphilus GP3 T or A. stackebrandtii CCM 2783
T was 34±3 % (reciprocal value of 39±4 %), 31±2 %, 25 ±4 % and 42±3 %, respectively. The hybridization values were well below the cut-off value of 70 % for the delineation of genomic species [19] . The G+C content of strain T was 63.9 mol%.
In conclusion, strain KIS14-16 T exhibited a number of phenotypic similarities with respect to other type strains in the genus Arthrobacter, including the major polar lipids, menaquinones and fatty acids. However, strain T can be clearly differentiated from other species based on its physiological and biochemical properties, such as G+C contents, carbon assimilation and enzymatic activities. Thus, strain T represents a novel species in the genus Arthrobacter, for which the name Arthrobacter silviterrae sp. nov. is proposed.
DESCRIPTION OF ARTHROBACTER SILVITERRAE SP. NOV.
Arthrobacter silviterrae (sil.vi.ter¢rae. L. n. silva wood, forest; L. n. terra soil; N.L. gen. n. silviterrae of soil from a forest). 
